NGF protects dorsal root ganglion neurons from oxaliplatin by modulating JNK/Sapk and ERK1/2.
The involvement of the Mitogen-Activated Protein Kinases (MAPKs) family in platinum derivative-induced peripheral neuropathy has already been demonstrated. In particular, it has been evidenced that in Dorsal Root Ganglion (DRG) neurons prolonged exposure to oxaliplatin (OHP) induces early activation of p38 and ERK1/2, which mediate neuronal apoptosis, while the neuroprotective action of JNK/Sapk is downregulated by the drug treatment. In this study, the exposure of OHP-treated neurons to a neuroprotective stimulus, represented by a high dose of NGF, counteracts OHP-induced neuronal mortality. This effect was achieved by restoring the MAPK activation existing in untreated control cells. Increased viability occurred also after the administration of retinoic acid (RA), a pro-differentiative agent able to activate both JNK/Sapk and ERK1/2. The use of specific chemical inhibitors of MAPKs confirms the importance of this class of proteins for the neuroprotective pathway, since they reverse the protective effect. In summary, our findings assess the validity of MAPKs as the target of neuroprotective therapies during chemotherapeutic treatment. Moreover they also describe a double role for ERK1/2, depending on cellular stimulation, since it mediates neuronal apoptosis after OHP exposure. However, it is also important, as is JNK/Sapk, in preserving the correct cellular differentiation that is pivotal for neuronal survival.